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DETAILED ACTION 

Priority 

Receipt is acknowledged of papers submitted under 35 U.S.C. 1 19(a)-(d), which papers 
have been placed of record in the file. 

Claim Rejections - 35 USC § 102 

1 . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

2. Claims 1 , 4, and 8-9 are rejected under 35 U.S.C. 1 02(b) as being anticipated by 
Andriessen (US 2002/0151094 A1). 

Regarding claim 1, Andriessen teaches quantum (Figures 1A -1E) (dot-dispersed light 
emitting device comprising: a substrate (21); an electron injection electrode (24);a hole 
injection electrode (21); and an inorganic light emitting layer (22,23) disposed so as to 
be in contact with both the electrodes (21, 24) .wherein the inorganic light emitting layer 
(23) includes an ambipolar inorganic semiconductor material and nanocrystals 
dispersed as luminescent centers in the ambipolar inorganic semiconductor material 
(Paragraph 66), and is configured without having, at the interface with the electron 
injection electrode and/or the hole injection electrode, epitaxial relation therewith 
(Paragraph 47 and 48). 
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Regarding claim 4, Andriessen teaches wherein the inorganic light emitting layer 
comprises a ZnS type semiconductor phase (Paragraph 47 and 57) 
Regarding claim 8, Andriessen teaches wherein the substrate (21) is a glass substrate 
(Paragraph 90, lines 10-12). 

Regarding claim 9, Andriessen teaches wherein the electron injection electrode (24) 
and the hole injection electrode (21 ) are disposed spaced apart from each other, with 
the inorganic light emitting layer (23) Interposed there between, in a lamination on the 
substrate. 

Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

4. Claims 2-3 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Andriessen (US 2002/0151094 A1) in view of Danek et al. ("Electrospray 
Organometallic vapor deposition- A novel technique for preparation of Quantum Dot 
composites"). 

Regarding claims 2-3, Andriessen teaches the light emitting device set forth 
above (see rejection claim 1). Andriessen is silent regarding wherein the ambipolar 
inorganic semiconductor material is an amorphous semiconductor phase or a 
polycrystal semiconductor phase. 
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In the same field of endeavor of semiconductor light-emitting devices, Danek et 
al. teaches wherein the ambipolar inorganic semiconductor material is an amorphous 
semiconductor phase or a polycrystal semiconductor phase (Abstract, lines 4-7) in order 
to provide a device with improved emission and light efficiency. 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of the invention to modify the light-emitting device of Andriessen wherein the 
ambipolar inorganic semiconductor material is an amorphous semiconductor phase or a 
polycrystal semiconductor phase (Abstract, lines 4-7) in order to provide a device with 
improved emission and light efficiency as taught by Danek et al. 
5. Claims 5 and 7 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Andriessen (US 2002/0151094 A1) in view Mensz (US 5,422,902) 

Regarding claims 5 and 7, Andriessen teaches the light emitting device set 
forth above (see rejection claim 1). Andriessen is silent regarding wherein the inorganic 
light emitting layer (claim 4) or the hole injection electrode (claim 7) comprises Zn p Mi. 
p SxSe y Tei-x-y (where 0 <x, y, x+y <1 , 0<p<1 , M: alkaline-earth metal, Cd). 

In the same field of endeavor of semiconductor light-emitting devices, Mensz 
teaches wherein the inorganic light emitting layer (Column 3, lines 1-5) Zn p Mi. 
p SxSe y Tei-x-y (where 0 <x, y, x+y <1 , 0<p<1 , M: alkaline-earth metal, Cd) in order to 
provide a device with decreased operating voltage and allowing for the use of a thinner 
cladding layer. Mensz does not explicitly teach the hole injection electrode comprises 
Zn p Mi.pSxSe y Tei-x-y (where 0 <x, y, x+y <1, 0<p<1, M: alkaline-earth metal, Cd). 
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However, one of ordinary skill in the art at the time of the invention could modify 
the light emitting device of Andriessen wherein the inorganic light emitting layer or the 
hole injection electrode comprises Zn p Mi-pS x Se y Tei- x -y (where 0 <x, y, x+y <1 , 0<p<1 , 
M: alkaline-earth metal, Cd) as taught by Mensz) wherein the inorganic light emitting 
layer or the hole injection electrode comprises Zn p Mi-pSxSeyTei- x -y (where 0 <x, y, x+y 
<1 , 0<p<1 , M: alkaline-earth metal, Cd) in order to provide a device with decreased 
operating voltage and allowing for the use of a thinner cladding layer as taught by 
Mensz. 

6. Claim 6 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Andriessen (US 2002/0151094 A1) in view Bulovic et al. (US 2004/0023010 A1). 

Andriessen teaches the light emitting device set forth above (see rejection claim 
1). Andriessen is silent regarding wherein the nanocrystals contain any of InP, GaAs, 
and GaP as a main component. 

In the same field of endeavor of light emitting devices, Bulovic et al. teaches 
wherein the nanocrystals contain any of InP, GaAs, and GaP as a main component. 
(Paragraph 33, lines 5-8) in order to provide a device with zero-dimensional 
semiconductor structures show strong quantum confinement effects that can be 
harnessed in designing bottom-up chemical approaches to create complex 
heterostructures with electronic and optical properties that are tunable with the size of 
the nanocrystals (Paragraph 7, lines 1-6). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of the invention to modify the light-emitting device of Andriessen wherein the 
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nanocrystals contain any of InP, GaAs, and GaP as a main component in order to 
provide a device with zero-dimensional semiconductor structures show strong quantum 
confinement effects that can be harnessed in designing bottom-up chemical approaches 
to create complex heterostructures with electronic and optical properties that are 
tunable with the size of the nanocrystals as toaught by Bulovic. 
7. Claim 10 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Andriessen (US 2002/0151094 A1) in view Hayashi et al. (US 2002/0167280 A1). 

Andriessen teaches the light emitting device set forth above (see rejection claim 
1). Andriessen is silent regarding wherein the electron injection electrode and the hole 
injection electrode are disposed spaced apart from each other in a plane on the 
substrate. 

In the same field of endeavor of light emitting devices, Hayashi et al. (Figure 1 5, 
16) teaches wherein the electron injection electrode (5a) and the hole injection 
electrode (5b) are disposed spaced apart from each other in a plane on the substrate in 
order to provide of a device wherein improving reliability of hole and electron injection, 
the luminance of a light-emitting device, and a light-emitting display can be improved. 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of the invention to modify the light-emitting device of Andriessen wherein the 
electron injection electrode and the hole injection electrode are disposed spaced apart 
from each other in a plane on the substrate in order to provide of a device wherein 
improving reliability of hole and electron injection, the luminance of a light-emitting 
device, and a light-emitting display can be improved as taught by Hayashi et al. 
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8. Claims 1 1 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Andriessen (US 2002/0151094 A1) in view et al. Shitagaki et al. (US 2004/0265624 A1). 

Andriessen teaches the light emitting device set forth above (see rejection claim 
1). Andriessen is silent regarding wherein a gate electrode is disposed between the 
electron injection electrode and the hole injection electrode. 

In the same field of endeavor of light emitting devices, Shitagaki et al. teaches 
wherein a gate electrode is disposed between the electron injection electrode and the 
hole injection electrode in order to provide controlling voltage for the respective 
electrode layers. 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of the invention to modify the light-emitting device of Andriessen wherein a gate 
electrode is disposed between the electron injection electrode and the hole injection 
electrode in order to provide controlling voltage for the respective electrode layers. 

9. Claim12-13 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Andriessen (US 2002/0151094 A1). 

Regarding claims 12 and 13, Adriessen teaches the light emitting device set 
forth above. Adriessen does not explicitly teach display apparatus or illumination 
comprising the quantum dot-dispersed light emitting device. However one of ordinary 
skill in the lot could utilize the device of Andriessen in a display device or illumination 
device in order to provide a lamp with lower driving voltage and more durability 
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Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to TRACIE Y. GREEN whose telephone number is 
(571)270-3104. The examiner can normally be reached on Monday-Thursday, 7:30 am 
- 5:00 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Nimesh Patel can be reached on 571/272-2457. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Peter J Macchiarolo/ 
Examiner, Art Unit 2879 

/Trade Y Green/ 
Examiner, Art Unit 2879 



